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The chemical and physical reactions of plasma are complex and nonlinear. 
The controller design is limited at some operation points by the 
conventional method. For a nonlinear controller design, to build a model 
[1,2] will be beneficial. This paper repons a fuvy  model that simulates the 
behaviors of inductive mode and capacitive mode in inductively coupled 
plasmas by using an adaptive-network-based fuzzy inference system 
(ANFIS). 
In this s ~ d y ,  13.56MIIz RF power and pressure are input variables and 
electron density is output variable. The electron density was measured by 36 
GHz heterodyne interferometer. The training data for ANFIS were collected 
by varying different RF power at different pressure levels. 
This research has demonstrated a simplified method to synthesize a 
nonlinear system that can cover the characteristics of capacitive mode and 
inductive mode. It will be helpful to simulate a controller performance 
before applying to a real plasma system. 
(Work supportcd by NSC grant No. NSC-89-2622-E&7-002, ROC) 
[ I  1. Z i h  Zhang et al.. /&€E Truransf/asma Sci.. vol. 25, no. I ,  pp. 27 - 36.1997. 
[1].ZiboZhangetal,C€&E~ransPl~maSci.,vol.26,no. I,pp. 104- 112. IYYX 
Ablation Plasma Ion Implantation * 
R.M. Gilgenbach, B. Qi, Y.Y. Lau, and M.D. Johnston, 
Intense Energy Beam Interaction Lab, Nuclear 
Engineering and Radiological Sciences Dept., 
University of Michigan, Ann Arbor, MI 48 7 09-2 I04 
G. L. Doll 
Materials Science Department, Timken Research, 
The Timken Corporation, Canton, OH 44706-0930 
Experimental and theoretical research are 
underway to  investigate a new technique for 
implanting ions generated from solid targets: 
Ablation-Plasma-lon-Implantation (APII). Ablation 
plasmas are generated by an excimer laser incident 
on metal targets. The ablation laser is a KrF 
excimer laser (Lambda Physik Compex 205) which 
generates up to  600 mJ pulses a t  a repetition rate 
up to 50 Hz. Initial ablation targets are pure Fe and 
substrates are silicon wafers. Preliminary API I 
experiments pulse the substrate to  negative 
voltages up to 10 kV. The properties (e.g., 
adhesion, morphology) of thin films deposited by 
laser ablative deposition will be compared to f i lms 
deposited with a b I a t ion - p 1 as ma - io n - i m p I a n t a t i o n . 
Theoretical research is utilizing 1 -dimensional 
particle in cell codes (e.g., XPDP1) to investigate 
the problem of ion extraction and acceleration from 
a moving sheath. 
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